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H7. 0) ] ±-e|^3 0--3 7'C«^«1-^^<i:m: ^fe^^n^-^^S^ 

?F^KlEj^1**> *^J0. Img/mL T > tf v > =^#tp L Big^^& Lfc 3 
8 4:A:^^^-7°1/- hff'-e. *^3 O - 3 7 t:««^St^«L/im. LBii^^g 
m:<7)5 0%i>'*';-tn-;i/7K^?^^JOx.. M#LT:^*'; -tn-^i/X h tf'So 
n - yy^ \tm%%'^ - 8 0 rT-I^^^Ti^tlT**) ^ o 
[0 0 2 73 

( C ) 3 y!. 5 K ^ ^ r^'^ 'J - (T)^^^ 

(a) T'ttibtL/i^V ADNA=^ia^>SrMPI^*. -^fl ^ {^SauSAI (llMiitt^ 

^ ^ i: ^ PI^^M'fbglifi ^ ^ n >^ ^ K-^ ^ ^ - . ^ Super Co 
s I-^^^- (7. h ^fflv^^it-a-ti^ SauSAlM^bDNAifit^ 

^ - <7)BaniHIg|5fi Ai" -6 - i: T^Wsg-Cab h o ^J^^^^J!La;aO''iIM{i 

. Gigapack III Gold ^^ffl v^T^n" y ^ - v > ^*$^f 

> Y^#^i^#illI-7^^T;i/{li^v^ A^®, i^Jx.(SXL 1 -B 1 u e MR* ( 

tiDLBJ-g^^^-r^ 9 e^Ai^-r ^-yi/- ho^'>a^;v>t'T\ *^3 o~3 7t:ii- 

^i-gftL/ct^. HUfSLB t^j^icos 0%i^*';'tn-;W'i-^LB^^^^jnx.. « 

[0 0 2 83 
(d) Jtl^Se^iJ^^ffl^ODNAifH- 

^-r^o ^:^'ST'4a*Se^ij5r^^-r'?)DNA|ffM-{i. ±ffi (b) T'PML/^va 

h :^7'>9-f -i ^) p c Rvi^fflv^rp^1-;s>o T>tfv'; 
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2 0 0 3-0 5 7 6 7 7 ^- v : 18/ 

m^mmi. PCRfflS:/^?^ [laKaRaExXaq (^MitttM) ] ^^^7 0. 0 
lmLTo:^ftL7t:3 8 47t'J V3 h (AB g e n e ttS^) tc, 

(v>y ^- V 3 ^^fflv^r^L. GeneAmp PCR Syst 

em9700 (T-7°7^ K/^'^ 5f v>?.7^ AXM)^^ffli/\ t> <7) y" D h rr - ;l/ "D 
NA Research. 5. pl-9 (1998) " ^^fflv^T P C R ^^T</^ #A»fM-Ol^iIil^^f 

PCR M t?fflS^ffl ^yh(T-T^>^Ays-^:t^f-fj:->>?. nWk) ^ ^ ffl v> T ^fij 7' 

n o 

[0 0 2 9] 

>^^tfig^^^«l. '^0A{^2 X YT^Ab (16g/L /n'^^ h h 'j 7" 

yy. lOg/L ^^j^^y^. 5 g/L Ji'fb>^h';'^7A. pH7. o) ^i^ji 

. 0mL-ro55-v±Lfj9 6:7t7°V- h<7)^>!7 ^n;^ ^ K^-f 7'^ 

5fe^n->^MML. *t;3 0-3 7 ^CX^^^mSitn^m^fxn o m^mWii^ 0. 
T'^^^^ Kei&P«KURAB0 PI-1100 (#ifclSMt±^) ^=^fflv^. ^iR^MttO 

^v-'^^J^RlScODNAif^T-^ LTffiv^^o 
10 0 3 0] 

(e) 

DYEnamic ET Terminator Sequencing Kit(T-7 v A/^-^ ^f-^-^ Ji>>^ttM) 
It2;u Itc^^L. V 3 h :*'>DNA<7)'>-'5^>^SlStl(i. M13fll:^|p] (Ml 
3-21)7''7-rv-^J:0fMl 3i|fr:^|p] (M13RV) 7*^^^- (^ ^^"^^ ^tti^) 
r/X^ KDNAOv-y >y!>RSt;{i. "7 4 ~ . '^U x. (i'SS-cos 

F. 1 imm^ : 7)R y^^-?-^ mx. itss - cosr. i (k^ij#-^ : s ) 

^^mmL. ±fS (b) Xii (c) T-pS^LTtDNAHfK- (P C RMtlXfiT'^ 
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19/ 



^>frmi ~-4pmo 1 ei3J:c;^'*^j50-200n gT$>^o MSCL«?^*fflV\ Ge 
ne AmpPCR System9700 iry°^4 hV^-f ^ v X A X^M) X. It 5 0 ~ 7 0 

MO^ y -^Jx-tiDYEnamic ET Terminator Sequencing Kit=Srfflv>^^i'^H(i 
^ -^(Difm-^^^Tfl^iZ'ijtoo >7';K7)ffi^{±MultiScreen HV plate 

v->>->•^j--;5.^/T•:^7^^f-. '^Jx.ti^ MegaBACElOOO Sequencing System ( 
T-7v^A/NM^-9--f iC/^^ABI PRISM 3700 DNA Analyser {T'^'y 

4 K/<^ :f v;^xAXM)^^fflv^ #«co-7-^ T;i^tct^v^ M^-j^RiSt? 

[0 0 3 1] 

(f) T-b>r'; (Jtg*BE^iMM-^^>?iJLTm^^^-<^. ilfg-r^f^H) 
J: ^ A D N A com*^ 
(4) -Cl#<bn;'jDNAKff>T-<7)v-^-i->7.-f'-^7i>^ib. <^rV ADNAfOS^#^ 

^ ■7 h "7 A±-etf do ^ — n — ;u^phred (The University of Washingto 
n). ^ -Sd^iJ (7)1^^ across Match (The University of Washington). T-fe 
>y;^Phrap (The University of Washington) "C^fd o T^yy'^)(D^^%h 
ti^ n y-f -i ^^\t^'=7 7 ^ i7Jl^J^-7^-( :J^-consed (The University of Washingt 
on)^fflv^Tl^Wf -2)0 ^-;^rf->'Vyi^«br-t>r'; t-eo— ^<^f^||(iconsed 
^ X ^ <; -7° hphredPhrap^fiJffl-f-^ ^ t X\ -JS LTtf d ^ <h ^ h 

O 

[0 0 3 2] 

(o) S. cerevisiaeOi^ry AJtl^BE^iJtOJt^ 
(^) -t:1#fbtLf-<>^V Ail^Se^iJiiS. cerevisiae<7)^ry Ail^@e^iJt<7)Jt 
fcic{i, ( g ) 3 ;^ ^ K. V 3 h :^7-> ^ n - ynmM.mm. n > 7" ^''Jtl* 
ie?lj'€-:h,-PtlOS. cerevisiaer y A Jta^ge^lJ t Ojfc^f-*- :5' J: Xf^. 
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cerevi s i ae^V A is.&^l9i\^<r> -^ yl^y^ir^^ M^:^^^ tti^o 
[0 0 3 3] 

ti^iX(DS. cerevisiae^V Atl^K^ij t OJtf^x - ^ ^- J: l/S. cerevi 
siaer y Ail^ge^iJ-^o^ >y t: > 

;A<fflv^ib^-Cv>^X||ffl^«. 'enix.t^TSII^^^^ ^Jx(fS. pastorianus 
^(iS. cerevisiaet-?-<7)^ltfl (15flx.(fS. bayanus^) <h 
t^x.hfiX^^^"lnt. J. Syst Bacteriol. 35. p 508-511 (l985)"o ^^X- ( 
e)-et#ibnfj3;^ ^ KDNA^ n-><7)M1^4a*Se?!l^, S. cerevi siae'JrV A 

. ^ia^K^iJtCov^T. S. cerevisiaeV y AtAmmm±X'<DmmmM(DM1Kt 

■f^S. cerevisiae^y A Jl^SS^iJ to 14^^1110^^1112 tl^-To =1;^ 
^ KOil^ge^iJfi. S. cerevisiae'J^y Atl*@e^iJt*^j9 4%ct 14^ 

-C. 9 4 %J: ^)i^v^I^— ti^^i-ta^Se^iJfi. S. cerevi s i aefi * O S c Mta* 
mL 4%Mmo|WI-'|4*^-ri^«Se?iJ^{iS. cerevisiaeifi^a^^yAft 

[0 0 3 4] 

Iffl^ti ( e ) Ti# ^ tLfc V 3 y h n - ^M^:^*SS?iJ t S. cerevisiae 

t#^tL/itf$R^*t::=i^ ^ K^n->, v 3 -y h ^ n- ><7)S. cerevisiae^' 
y A Jta*K?iJ±^<7) V y e ^ ^ (^^y X. ktm 3 #BS) o S Tt: . ( f ) xn h 
nfz:nyy-^ ^'J^^SS^iJtS.cerevisiaeyy l^m.mmt<D)AMr~ ^ 

tz^'{^ 1 15 IJfBjM-e^ ^ rr X ^ v 3 -y h > ^ n - "7 ^ 7 - KII. 
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^-v: 21/ 



[0 0 3 5] 

(/^) S. cerevisiae<^)ilfET-7&^3- K1-^T ^ y^K^iJi: 7 0-97 %<^|WI— 

S. cerevisiae<^afEi^75^'3- Kt" ^ T ^ 7 MK^iJ t 7 0-9 7%<7)[sl— 14^ 

h) oRF<^iwi^t^tg^i^<7)i§fs:?jof (i) oRF<Dmmm^(Dmm^^^tfi 

^ o 

(h) ORFco|sI^^:^ttg|i^ 
(e) t:T-t>yj L/tifi»ie^iJ't'<7)ORF(0pen Reading Flame) <7)|W|^^tf^ 

i-^0RF<7)|WI^^r^f 

ttffiLfjORFtcn- K^tiy^c^ >/N°i^K<7)^tlfg^i^(±. Saccharomyces Geno 
me Database (SGD: ht tp: //genome-www. Stanford. edu/Saccharomyces/) 
m^it^ <&^^nTi/^;g>S. cerevisiae(7)ORF<7)T^ /^K?iJi:0>|=SI^14^tS 
i;<t«)^f9o SGDtc+Brai47&^'^-5»ORF;^^'^v^^i'g-(i, O R F (7) r ^ 7 mSE^iJ 
e nB a n k -f- ^^-^ ft5fe<7) ^ '^^n'^^ ® n - YW^f)^h-^£ ^- 
TsXhhnr^ SWI S S PROT^OT^ y^7"'-^^-;^tC*>|-LT. BLA 

[0 0 3 6] 

( i ) ORF<7)^t^)||^<7)^|5it;(i, ( i - 1) ORF<7)i5'n-j:i>'i^\ (i 
- 2 ) O R F Ojlfs^atc J: ^^#gj||t/f . ( i - 3 ) MmW^<^mmm^ii'^ 

( i - 1 ) OR FO^ D-->i^ 
±fe (h) T-|#6tL/;0RFOltllllC^o'#. I^TM^^^^ct t9*tfL.i--2>0 
RF^. • n - ^ > ^^'^ 3 )|S^HfB«c7)Srit3 J: «9PiliL^t#-r 
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ORF^^ajx.(iM«l-r:ORF(Di:i-^ i:. 0RF®^3- K-f'S DN Aib'2> 
(iORF®S:PC R?iT-iii|igi-^ fci60-/^ -7-{±. ±f£BE^im$gH*c?# . 

-r^DNAtCfi, ±fe-eiKt#^tL^OR F®<^Jl*K?iJ^^tfDNA<7)<J^>^f?-r 
. MDNA h ^ h ;^^fjl-]rT'/^^ -/'J ^-f Xi"^ D N A ^ "^t 

fzORF(i)(Dm.mm^^-r^Dl^A^y°u-y't LT. rro^:- . /n^ y«; ^' 
^ -tr- V 3 y°y-i^ • y; -t- V 3 ^-^Xti-^^f^^n y h /n^ 

. 0RF®<7)jtl^ge^iJi:ii'^'^< t ^ 6 0%J':Jl±<7)>|=g|Wl14^^-r'2>DNA. «f t L 
<{i8 0%J^J.±O+gl5lt4*^1-^DNA. L< (i9 5 %J^:i>±<0^[5lt4^ 

^ir^DNAimif^^t-^^x^:ho y'V r4 "if-z^ 3 yn. [^u^j.^ 

— - n — — >^*||3||g]^ "Current Protocols in Molecular Biology, John W 
iley & Sons (1987-1997) (J^JIT. h • yn h n-;uX • ^ > • -=61x^0. 

^- • ^■<4 ^nv-<i:H§i-) % "DNA Cloning 1: Core Techniques, A Practica 
1 Approach, Second Edition, Oxford University (1995)"^m£ic$nTV^>2> 

[0 0 3 7] 

X^M^ilf^Z^i^ (e) xnhiitz]:tmr-9^-7.^m^^X^ ±fBORF® 

^-^tpDNAKffn-75^'#A$tLfwV3 y Yif> u-y^m^-Th^t-h^X^ ho 
^-fe^D NA<7)^-rr^U-7&-^ L ^c^^ n - > tl^jtitf^T-O^g^^^ 
v^tiF-&(i. PCR-^m:oTtt^jtfET-<7)^:R^3- K-f^ DN AllfM-^lJltfi- 
'&o m^mm%-^ : 1 3 is ct C/Bd^iJ#^ : 1 4^-e^$itL>5,'^^DNAr^-f 
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A8ff>T-75>^l#e>tL^o mmz. S. cerevisiae<7)DNA^x>7°l/- h ^ LT. 
Iw^r^^ $ tLT V ^ ^ S G D <7)1f |g ^ 7C tilgft L ■/ ^ ^ -7 ^ ffl 1/ ^ T P C R * fi^ 
^Srv^ ±feTM^^^«<7)0RFtc^tS-r'?)S. cerevisiaeS5lt<7)«iiitf5T-<7) 

Ar^-f-7-*t^ffii/^>5>^,!:7{»?-tr§. Z(D^^^t>^tl>z X -oXS. cerevisiaefi 
^(Om^mm^^^ts^ D N A »fM-5{>^1# hti^o 

±m(DXo izLXnhfi^Tm^mmmmmD-N Am^iXitS. cerevisiaed^ 
*DNA8ff>t^^ TA cloning^ y h^im^^rMM^j:^^ ^ Mx.tiTA cloni 

^ -Topoxmcmm^^ (Tm§tmmmmmDN Am^^mir:hm.m 

(S. cerevisiaefi*(7)DNAifit^^-f ^^^5^ TOPO/ScM jlf^^ t 

t^) ^m^-^^^t^^-c^^o nhtifzrm^mm^m^Di^Aidxzfs. cer 

evisiaeS*DNAOtl^@e?iJ{i, "F. Sanger. Science. 214, 

pl215, 1981" I^ZX^m^^^t:/}^-C^^o 
[0 0 3 83 

(i-2) oRF<Dmm'fmmi<zx^msi^mm 

"Goldstein et al., yeast. 15, pl541 (1999)" 0:^'^tCtj£v^ ^^J 
mi^-r-iJ-i:^ts'-f^;^^ V(mx.ifpFA6a (G418r)> pAG25 (natl)) ^y^yy' 

u-vt Lfzp cRi<zx-oxmi^i^mmmDNAm>iii'^mi-^^t:^^x-^^o 

PCRm<oy'y^-7-tLX. cMitfEi^05^at3{±, -^fl x. S c MSSUl 

_for immm-^ : 17) cMssui_rv (mm^ : is) S c s s 
u i3tfsT-5i^i^t;wj^{fScssui_for imm^ 1 9) /Scssui_rv (mm 
2 0) ^^fflv^^o #s cmmm^<D^m^zi±^ -^{z-f^y.< v\ ■e^ox.fipp 

GAPAUR (AURl-C) Rl/zT^-C^-^ -^Jx-tf^^ S c MSSUl_for+pGAPAUR (Be^J# 
2 1) S c MSSUl_rv+AURl-C {mm^2 2) m^m^^^h :Lbi>X^ ^ 

o 

ff^®$E«^{i#^¥0 7-3 0 3 4 7 5 ■^<2r#C|fi«^n/j:^;fetctj&o T J: v>o t 
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^-v: 24/ 



itim^i£3 7°C. 1 8 h r s) L. ^ti^l. 5 %T J^'n->?>^-;i.m^^tft-e 
Mr?lt^. ^ h ^>>^7T--r'i>o J':J«T{iAlkphos Direct Labelling R 

eagents (Amarsham) <7)7'n h 3-;nci^oT. S cM$)^^^ii^^S cMjki^^ 
i,zS^mm^j:-:frJ~rt^^^ X m^l£5 5X:, IShrs) ^-li:. CDP- 

St ar -e V ^' ;u ^ 1^ m f ^ o 
[0 0 3 91 

m^*iife?/H_hfa (i-2) T-t#t>n/ijlfE^«fe:m**fflv^T|&^|i^^>^^f ^ - 
tiZXV)^ (i-1) T-^^$n/cORF^^-t'5>itfS^<7)^tg<7)?iiig^^fd ^ 

<!:;^^^-e^^o ^*3fetFtc±fs (i-2) 'cnhfifzmT:j-fkmw<7y^mii. 

Mtf^^::^mm 1 0 ~ 1 5 % 
^?t#» 1 ~ 3 L 

^r\-'M^mm-i&J^ It 8 ~ 1 0 p p m 

^m^^m It 1 5 1: 

mn^XM: It 8 - 1 2 g / 2 L^rf- 

l&^^S^^Bf fittl-^- > T^V > ^ L, mmmmm (odboo). 

. (i-i) ■v^m^^i^fzORFimir^mmj-<omm^mio^i^K(Dmmm^ 
f^mim^m-^^o mx.i£. h-d x-m^^nfzORFiy^i-^mm^<Dm 
m:^^^mm<r>mtii tc k ^ ^ m^. ^mm ^<r>m.mmmm(7)m^mi\: ^ m^-t ^ o 
M^m<7)^i{±. m^rxm^{zx^m.mm^Mm'ityKm:^i<zm$kLfz^^. 

>^'>'Tii^i-^^<!:tCct-:>-Ctf 9 ( (It) H:2^Kiim^ efciTB C 0 J t'->'^55' 
*if-^) o 

[0 0 4 0] 
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( i - 3 ) ^^m,w<Dmm 

(i-3) xn^nrz-f^:^^ KTOPo/^^scMiifsT-^j^'b. ii^^aupi^^Ms 

^t-$lJPM^MSL7t:m^f§mffl^^5'^-> 15!lx.ffpNI-NUT^ti}f AL. 

^ -pNI-NUT{i^#^fe#:ffi|sIla^x.g|5fi <i: LTURA3. fmm^-^-iJ - <i: LTn 
ourseothricinjStttitfST- (natl) *3 J: CFT > tf v ^^it14itfrT- (AmpO 

^T*v^^o s cMitfSi^=^«ite^t3iiii-r^^^ ij'- (pNi-scMafsT-) 

±fSpYI-^NScMilfST-<7)#^S cMltJiilfeT-^^*. ^tSi" ^ S c Mitfei^ 
eUHStlfi. iJ'*'; •t;i/T;l/7"li K-3-'-}^;^7a^- h-r'H Knrf---b'stf5T- (T 

i-'So f^®$Em{i#r?^¥ 0 7-3 0 3 4 7 5 -^4^r^H|E«^ tLfc:^;aT^fv\ ^ 
[0 0 4 1 3 

i^l§?|(7)|iSig(iRT-P CRvi^lCjloT^To-Civ^o total RNAOjft 
t±itC(iRNeasy Mini Kit (Qiagen) for total RNA isolati on from ye 

ast<^v-jLT;WtCtJ&o-Ctf d<5075i^J:v>o S c MslfS^O^Me^JT'^ ^ -r- Uti 
. M^(i"ScSSUl_for331 {mm^ \ 2 3) /ScSSUl_982rv imm^ : 2 4) 
. # S c M JlfET-<7)#^fi^ y 7 -7 - {± , M X. (fnonSc - SSUl_f or329 
-^12 5) /^nonSc-SSUl_981rv (BE^iJ#-^ : 2 6)1^. ^«T* 
«fiK6«ltC|&ISLTi/^>5)itf5T-. fiJ^(fACTl. PDA l^<7)#^6<Jy9>r-T- 
-C^>2>. '^J;i(iTDAl_forl (@£^ij#^ I 2 7) /PDAl_730rv : 2 8) 
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[0 0 4 2] 

mW^V'^z±U (i-3) T^^^tLTtzitfeT-itf^^^i^^il^^fflv^T^^^i^ 
^^^T^ ^tiZX^^ (i-1) T'SK^tLTtORF^n- K-r'2»afKi=-<^^Hg<7) 

?t^^^f ^ -<!:75^^-e§^o mi*a£t/i3±fe (i-s) xnhtifzmm^M^m.W 

. ( i - 2 ) vtm L fzm^vn ^^t § ^ o 
(i-2) i:i^»tc, ^mm^^^miz-^^-:^') y^'L. mmmmm (od6o 
0). j^^7.mmm. a-i) xm^^tifzORFi:m'r^Am^(Dmmizm 

[0 0 4 3] 

Kiiffl^^XtiS. cerevisiae:^^'b<7)^V ADNAOllMtiQIAGEN Genomic Ti 
p 100/G (#10243) 43 i O^'QIAGEN Genomic DNA buffer set (#19060) ^fflv^T. ^ 
•y M^r^#<7)-7-j^T;VtC=g^o-r^f do ^<7)DNA l 0 //g^Winzeler^<7):^^ 
"Science 281 p 1194-1197, (1998)" Ufz^oTDNasel (^>ehnvjr>ttM 

DNA-^^^nri^^ (Affymetrix Gene Chip Yeast Genome S98 Array) 

Affymetrixttl^Gene Chipfi?|ff*^ x A ^ffi v^Ttf T J: v^o 
[0 0 4 4] 

vyh (•^^^nTl/^;^^'- h5.0) ^fflv^rJt^L, 0JSOM5:S. cerevisi 

aei:mmt L fz'> Vi- )V it (Signal log ratio) t LXnU^-t^o ^ti^^o-r 
<7)v^^'-:h;i/Jt^^ft#V7 b (-v-r a y -7 hExcel 2000) ^fflv^T^^-fe^r 
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Mta^K^OT)^ lb ^ S c t # S c MJIa*Se?!l/i^ ^ ^ ^ S c ( 

o 

m*S£?iJ^*tc. M-iPJJp^^'S cM. R*t1il;^^^#S cMO^g*ge?|JT'^>'6 7°7^"7- 
^rlSftL. ^iSffl^^ffi^O^V ADNA^DNAgffjtt LT P C R J; o TfiS 

PCRti. TAKARA LA Taq™i:v^#<7)^^-y 7 T-^fflv^ T-'HC 
TAKARA PCR Thermal Cycler SF^m^^XKfB^^rd o 
[0 0 4 5] 

0. s%rij'u-7.m%r^m'^'mmi-^o z:ix\ p cR<DDNAm}ftLxm 

^MWS. cerevisiaeory ADNA*fflv^/zJ#'^ti(±DNA8lf>T-<7)iii|il{iMi6 
^tL^v^^<h ^^^o ^ ^t3^3tffl^^75-^JiiIiS$itt/;DNA»fM-<7)M5?S<7)J^^ 

[0 0 4 6] 

^l§§g<7);^^";-->^*:^-Sm:oTt#'btL^DNAi: L-Cii. ±%^xm^^ 
fi^$^S cMitf^i^Oil^BE^iJ^^trDNAiSctCFitDNAh^ h 'J h 

[0 0 4 7] 
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i-aONAtCti, ltafei^75-'n- K-t-'2)^>'/N*^K0 3 K><7)*im^m#:7&^'-^4 
[0 0 4 8] 

^ K^H^'ftL7f7'r;V3'-=Srffli/^T. #tjO. 7-1. 0 m o 1 /L (7)4g>fb-^ h 

#^6 5 °c-rvN^ r -if- v s > ^tf o f^f^. iti o. 1-21$ 

^ftJ^<7)S SCv#vS(lfg»^jg<7)S SC?#-^oa^(i. 1 SOmmo 1 /L l&itir 
Y')^I^. 1 5 mm o 1 /h^:^ym.i- h U •^7 A J: »9 ^fflv^ *i)6 5 "Clb 

i^TT' -7 ^ ;P ^ - "km^-f hZ.t\ZXV) IWI^T' § ^ D N A *^tf ^ ^ t i)^X ^ 

O 

[0 0 4 9] 

yY'-fu Y-3-)VX • > . • /nM^Uv-J , "DNA Cloning 

1: Core Techniques, A Practical Approach, Second Edition, Oxford Univers 

ity (1995)" m^ztm,^^x\^^hiimzmzxfio ^ti)^x^^o y^^y^jv^ 

XbTh^j^DNA t LT:ir^fiUll{±. FASTA. BLAST. Smith-Waterman "Meth. Enzy 
m.. 164. p765 (1988)" ^(D^^^^MV y h ^ scT 1>Z X ^0 . t )V h (^M 

m^) <7^^^^ ^-9im\^^xnM-Lfzt^iz^ mm^^: ix{i2 tc^^tt^m 

mmmt^J^-^j:< ti>6 0%J'Jl±<7)|^-14^W-r'SDNA. L<(i8 0 %J':JL± 
0|^-14^Wi->5.DNA. MlcftfS L< (i9 5%\^J.±<7)m~n^^-r^B]^ At: 
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[0 0 5 01 

fcti^DNAi:;^ h >; > > h ^^^ftTTvN^ r-T X't'S DN A ^^tf ^ 
[0 0 5 11 

^T'-f- LT(±. _hiB-t?^#i^tL>2)ORF<7)Jt^*@e^iJ^^tfDNAi5J:LK^D 
[0 0 5 21 

J, [ ij l^y h ' y°u Y =i-)]yX • 4 y ' ^U^j-y- ■ :tu-y~-j , "N 
uc. Acids. Res.. 10, 6487 (1982)" . "Proc. Natl. Acad. Sci. USA. 79. 64 
09 (1982)" . "Gene. 34, 315 (1985)" > "Nuc. Acids. Res.. 13. 4431 (198 
5)" . "Proc. Nat I.Acad. Sci. USA, 82, 488 (1985)" ^tCfB|g(7)f|5fS:#^6^j 

^ti^T5,y mm^^-t 3^^° ^ y K ^ 3 - Kf D N A lizu^if^nmm^ 
:f3mz X g^. ^ L < amux # ^mm<Dm.x^ ^ . 1 -^-tm. »t 

L<(il~201@. J:«9«FSL<{il~l 0^. -^\,zt^tL<ii 1 ~51iT-^^ 
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o 

[0 0 5 3] 
[0 0 5 41 

MTtc. ffistcsmnTtg^T^ y^^^<o^j^^i-o |si-Pt;#ttL^T^y 

2, 4-vT^yr^>^. 2, 3-vT^ y-7'nt:>>mE^ : T'n'J 

^ 6 0%J^JI±. aStiS 0%JiJ,±. #tC9 5%\^J.±<Dm\s\i±^mLX\^^:bZt:^^ 
[0 0 5 51 
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tfz. Kti. Fmoc"^ (y ^ ^}Vir ^i^iJ 

. tBoc^ ( t -7*^;i':t + v:^>'l/4^'^;i/-^) I^O'ft^'^figy^tc J; oT 
igi--?)^ <h7&s'-e§^o i/c. Advanced ChemTechtt^. Perkin elmerUM. Pharm 
aciatt$^^ Protein Technology Instrumenttt^x Synthecel 1-Vegatt^> PerSep 

O 

[0 0 5 6] 

# K =b ^ af^T =^ |W|^ L . <7) jtfSi^;6^^^^14(7) [6J±^#{?^(7)^#|^ ^ 

>^-^^L<(iRNA i-^ (^!l^(»#lt:fcm9#BB) J: o Ti^afS^^Hm^ 
[0 0 5 7] 
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rm^mmmit. mm.m-hm'o^ttifzmm^ty (SO42-) ^mjtt. 
mmm^ty (SO32-) ^^^-r^^t-^mhtix\^^^o tz:b-^K mmma 

a:- ^-^ ftit^SS ib^v^T^r 'J -fen t;Ut-' 11 K3 V ^mr-'}^ yuyi--^^m. 

8 7<y mnm^- h^j:^. mjkmm<7)m^:d- 9-10^ vn<^mMmm 
m 1 2 #Bs) o 

[0 0 5 8] 

fsT-tcov^T. TMi§^^«i3 i z/±m^mmmmiz ^ o s c s s u 1 mm^ 
T^. rm^mmm^^m^s cmmet 1 4 ^^^-e#-5>o rm^mmm^m 

(Dnm^^^mm^. ^fl£{f^<7)#^S cMS SU 1> #S cMMET 1 4<^^tg 
tcfi. C<7)#S cMS SU litfS^. #S cMMET 1 43lf5T-^^?^^bi->2)^ 

zixh^^s cMs su iMm^]^m¥s cmmet 1 4 "k^^itLtimMfD^m 

[0 0 5 9] 
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> -^Jx-ffBHS 4. NBRC1951> NBRC1952. NBRC1953, 

NBRc 1 9 5 4^(Dir-)mm:^mmx-^^o ^hiz. 'y^T.^-mm mx. 

iiS. cerevisiae NCYC9 0) , ^ ^ imx.i£t^^^ t ^ Mm 1 -^-^ 3 

[0 0 6 01 

K (YEpM) . ^tihi-m-fy:^^ K (YCpS) . m^^^D A^^^^M 
K (YI pM) <7)v^-rtL^;^^'flJffliTtg-e^^o 1^!Jx.{i\ YEpM^i^iJ' 
— b LT(iYep51 (J. R. Broach et al.. Experimental Manipulation of Gene 
Expression, Academic Press, New York, 83, 1983)^ . YCpM"^^ ^ — tL 
TfiYCpSO (M. D. Rose et al.. Gene, 60, 237, 1987) # . YI pM^^^- 
tLT(iYIp5 (K. Struhl et al., Proc. Natl. Acad. Sci. USP, 76, 1035, 1 

[0 0 6 1] 

i^tt^izii, y'a^-:^-^ jn-y/sy^r-. -^4]^^^-. U^i^v 

-Rz/^-^^^-'^-it. m^mmm^-cmmL. m^<7)^mmmm^z$mm^ 

-tLxii. y')^)vr)\^r}^V3'}ym.T}^Vuyi-~-\f (tdh3) Jtf^i^- 

<7)-/n-=e-^-, 3 >^^•:^-^f (PGK) SfS^O-Zn^-iJ^-^T&sflJfflpr 
"M. F. Tuite et al., EMBO J., 1, p603 (1982)" ^U##fflUgEic^ tiTiS I9 



mtiE#2 003-3109830 



mm 2003-057677 



-^-v: 34/ 



[0 0 6 2] 

3 "Meth. Enzym. ,194, pl82 (1990)" . y'^ X "Proc. Natl. 

Acad. Sci. USA, 75, pl929 (1978)" . It^'j^'j^A-^ "J. Bacteriology, 15 
3. pl63 (1983)" . "Proc.Natl. Acad. Sci. USA, 75, pl929 (1978)" le^O 

x^Mm^i^zii^ m^mm^^WMmmmmmm mx.ifYEPDmit "Ceneti 

c Engineering, vol. 1, Plenum Press, New York, 117 (1979)" ^) "e. OD 

6 0 0 nm(Dm:^n-e tf^^x^izi^m-r^o ^(Di^mmm^^'L-^^mLxm 

yxm^m-r^o -<7)M^itj3 ovx\ #tj6 o^r^M h tfz^^. m 

x-r^DNA (i^i~2 0/ig) ttii^z^^sove^meo^m^y^^^- 
hi-^o ^^^) ^^vyV') §ftL<{i*lj4, 0 0 0 h 

W>^-i; :Sl^fitJ^>ei^^ltJ 2 0 %~ 5 0 % i d t3ijnx.;2>o 1^ 3 0 "C 

X\ 1^3 055^ra^ h Ltz'ik. ^<7)#jeBa^|tJ4 2°C-e|^5^rHli3PM5| 

^<D^. — n-^^^'J^tftcMLTJi. f^l^^^^-i? ^-^>'^?• 
ll3)iSJ ^ "Methods in Yeast (jenitics> A laboratory manual (Cold Spring 



tBliE#2 003-3109830 



#M 2003-057677 



^-v: 35/ 



Harbor Laboratory Press, Cold Spring Harbor, NY)" ^^^^°LfZo 
[0 0 6 3] 

-7-i:-i)mm-^'^^j:^^<^-^\ G4 1 8itt4itf£^ (G4181-) . ^jtttilfST- (C 
UPl) "M. Marin et al., Proc. Natl. Acad. Sci. USA, 81, p 337, 1984" . -t 
;H^- >jlt14itfET- (fas2m, PDR4) ( [mWi^Mh, mt^, 64, p660, 1992 
J . "M. Hussain et al.. Gene, 101, pl49, 1991" ) o 
[0 0 6 4] 

mm.m^mi)m^k^ixfzm^mm-^^^m\^. ^(Dwrn^m^^^xmrn^^^-r^ 

m\'ii^^x\,tm.w^m^^fzm^tmt\t^j:^^o Ltz-^^-ox. wm. mmm. m 
^mmm\r^mikt^<n-xx.<.. mMm^^-^mML. mm<o^mi}mhK 

[0 0 6 5] 

[mm\ 

[0 0 6 6] 

0^ (Saccharomyces pastor ianus Weihenstephan3 4 / 7 0 ^ J^l^iS 4/7 0 

^fe^DNAOp^fi "Yeast a practical approach (IRL PRESS) 6.2.1 (p 

228-229) " tif£«4$tL7t::^yi^-±5e^^L-C^f o7t:o 34/70l*^200m 
LOYPD^Hb (2 1%^#J^^^. 2 >) tl^S 

:^«?j^<7)6 6 0 nmtCi5tt'5>i^^J^;&M \Zts:^^X^ 0 X:T'«t ^ L/j 
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f^. it'L^^^tCi J9ffi#:^|l]J|XL7t:o tt^tLTtM^^^^-y 7 r - A (SOmM'J 

^^^J-h'J-^A. 2 5mM EDTA. 1% (vXw) p-:^ )Vij-:fYsc9 y 

. pH7. 5)T-^^L;tf^. ffl^Jt 2 5mL(7)/s'-;/ 7 T-At;!?J?i L. 7mg<7) 

mtn L/Jo 2 5mLO/s-;/7T-B (0. 2MTris-HCl> 8 OmM 
EDTA. 1% SDS> (pH9. 5 )) ^]!jnx.T 6 5 t:. 3 0 ^r^l^g L/if^ 
> 7K±T-<%-*P L> 1 2 m L <7) 5 MS^^^/ A ^*Px.TtMO L T ^ <b 6 0 5^Fb1 
7X±t;^ttL/::o nhntzmW.'k b , O O O g. 1 0^. 1 S^T^jt'L^^^IL^ 
iaJjXLfc±vttc^#»(7)jii^y-;v^Y^JnL-CDNA^?t^$-<i:, E*>t3 5, 0 

0 0 g. 1 0 55^. 1 bx:x-'^'L^^mLxmuLfzo nhfitz^i-m^^ 70% (v 

/v) ju^ y-)V'cmmk. '^mtm^ -^fzm^ 5 mh <DT E yy r~ (10 
mM T r i s - HC U 1 mM EDTA. pH8. 0) l^zMML. ffiDNAvt 
?S^t#;t:o 3. 5mL<7)fflDNA^?^t3 4. 0 6 g <7)jta<b-fe v ^ 8 4 0 y« g 
<7)e>^^>X^ ^ K(Hoechst33258)=^t)Px.T?#jS?L> 1 0 0, 0 0 0 g. 1 7 B# 
m. 2 SVXm'L^^m^i^. UV^-f h ^BBJ^LTDNA/^-^ K^pItKb^-tir^ T 
®<7)ys:> K^miRLTto IiiaL/^DNA^tm(ita'fb-fev'^7A?#?iK-el&fDL/c-r V 
7'D/NV-;i/-eJfiaiLTlfy^^>X^ ^ K(Hoechst33258)^l^§. HIllXL/cTfc^ 

c4f§#M<7)o. 3Mmmi-h') 'yA^mx.xmmLfz^^. 3mmm(7>j:.^ 

;W^T^ljnLTDNA?rvt^$-<i-. it^C^^j^^m: diR L/io IliR LTt: D N A (i 7 
5 /u g/mLORN a s e i^isT E y y r - l<zmm\^> 3 7 ^tr 5 :9^F^li^f 
LT^cm. 7^y->'«^/i5'nn.-^;i.AMm^3IlI^i9igL> mULfz7Km:^^^nV 

y-)i^n:mz^':>xmmLfzo ^'t^^mxmi\-^Lfzitm^7 o% (v/v) 

[0 0 6 7] 

(HWJ 2 ) V 3 h ^ v'^ -Of^^ 

^iSi^J 1 -rpi^LTt: 3 4/7 0W(7)^'y A-mM^. T E/^ 7 r - ^fflv^T 1 
mg/mL<7)stJStCp^L, -g-coO. 1 mL ^Hydroshear(v>v v- >Xt±i^ 
. speed6> cycle20)-eMi-'2) ^ .b J; 19 , A D N A ^BffM-<l: tfCo DNA 
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y^y-T^yV^yh (DNA Blunting kit. iSMiStt^) ^fflV^T. ^VABfit 
<7)*^Sr¥ff<bL/c<^-t>, 0. 8%T:^*n-xm^^»ltcJ: I9^®L. 1. 5~ 
2. 5 kh<Dyy Am)ir^r)\^-^^hW^thLD-NA^miiiLfZo DNA-mmWL'k 

8 SmaI/BAP(Amersham Biosciences^!^) SOOng^^l S'C'e. 1 5B#Pb^^ 
mm L 7t o :^^®ELECTRO CEa DH5 a (^MiStt^) 0 . 0 4 m L l>zn L T 0 . 

0 0 1 mL<7)9-f ^-V3 mitm^'^^^r)uiz7jk^tifz^i!^r\ j^. 

hT3;i?U-iy a y^zX ^2$XLfZo -tt^O. 1 m g /m L T > ti v V 
0. Img/mL X-gaK 1 mm o I /L ^ V 7°n t: ;U-/?-D-f-:i- ^J' 

1 0 g/L/s-^ h h ■T'h sg/L^^i^;^. 1 0 gy^L mti-h'}^ 

A, pH7. 0) ] i,zmy(fiL. 3 7V^^^mmLfZo 

mWm^m±l<Zfm^fifz::iu^-X^Wh^fz^M^^i^^. 0. Img/ 
mLT^l^vV ^^-^ti-LBi^^O. 0 5mL^raL/c3 8 47t^-f ^-^l^ 
-h1=>-C\ 3 7'C*l^^«^M:^«Lfcm. 5 0 % U -b n - ^ 0 . 0 5m 

[0 0 6 8] 

3 ) 3 ^ K ^ ^ r ^ -Of^^ 
(Hi&flJl) -e#^^/::3 4/7 0»ry ADNA^tjO. 1 m g =^Sau3AI 
mm±m) -CUm^itLtZo C:(7)KffH-(7)Super Cos 1^^^- {7.Y^^^J-y 
ttM) <7)BamHIf|5f3z:-^<^J$A{i. "^-^ T;mt^£o r^To /io <t 0 1# 

^tL/Jii^tilt^{i^ Gigapack III Gold {7. h^^v-^tt^) ^fflv^T/^•y^ 
-v>i^*^fv^ -7::ijLT;Vt3t^fev>, :^fl§mXL 1 -B 1 u eMRl* {7. V y ^ 
v->ttSli) ttCigALf^o «ltL*T>h°v'; >0. 1 mg/mL=^#tf LB^ 
^J^%tC^;j^JL> 3 7t:-e^l-^itftLfCo ^#^tL/i::7 0^-(i, 96:r:^-(^- 
ZfU-hTO. 1 mg/mLT^bfv'; >'?r'g-tf LB^:Hfe (#'i7i;V0. 05m 
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L) X-3 iV^^^mLfz^ik. 5 0%i^*';-tn-;i/^-^trLB^%0. 0 5mL 

[0 0 6 91 

(4-1) DNAIffH-OpM 
3 4/7 Ol*ry A<7)^ia*ge^iJt:. A V 3 y h :tf>mt:m:^l>Z LX^ 

-ry"^';-ct «9 PCR-Zi^fflv^TliML/io 0. lmg/mLT> 

l^'v'; >=^-^trLB^:Sb^'>aL;i/*fcl9 0. 0 5 mL-f^^'&LfzS 2> A'K^ ^ 
^--fV- MC^>>-VA'>3 'J h :ff> y ^ -m^^ tJ - > ^ U-T'} ^ - :^ 

- ( V > y ^ - V 3 > -etii® t . 3 7 °c x^^^mmi^m ^n^fzo 

0. 0 lmL<DPCRmKBm. [TaKaRa Ex Taq ] 
tf3 8 4;rC';Ti5' V3 >y^- h (AB genett^) tC. uy;^-^- (v>V 
J.-V3>tti^) ^rfflv^T^L. GeneAmp PCR System9700 (T^^^ KV^~-f ^ 
vy^xAXttS^) ^fflu^ ij^cSPiboyn h "DNA Research, 5, pl-9 (1998 

K(7)^*^^fv\ z<DU.mm^^Xi^-'yy:^KBin':>fzo 

[0 0 7 0] 

/Co T>li~>'; >0. 0 5mg/mL^-^tf 2 xYT^Afe (1 6 gXLy^^ h V 

';yh>. 1 0 g/L^#ai^;^. 5 g/^Lig-fbi- h >; pH7. o) ^i 

. 0 mL-fo^^aL/i 9 G/tyi^- hO#y i^Wtl. ^ K^^ U -fi 

[0 0 7 1] 

(4- 2) v-^>>^SfD 
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2 L<?5DYEnamic ET Terminator Sequencing KitiT-^i^ ^ A/^^ t-^^ 

_for (SB^iJ#-^ : 5 ) /M13_rv (@£^ij#-^ : 6 ) "DNA Research. 5, pl-9 (199 
8)" ri^ ^ KDNA^T^v-'^-^XSfiS^'^^-^-ith LTSS-cosF.l (Se^iJ 

7) /ss-cosR.1 imm-^: 8) ^i^fflt. ±ia (4-1) x-mm:Lfz 

DNAffifM- (PCRMi^Xtin;?.^ KDNA) ^Zi-ifT 8 L Ov-^ 
?Rt LfCo 4 -^-isXV'DN Am>T-<Dm^i^^ 3. 2pmoli3J:C/50- 
2 00ngTab^o IS^lSm^fflv^ GeneAmp PGR System9700-e 6 0-^^ ^ )V<D 
3^-^ ^--^J^- v-y >;^g:^D*^f oTto •^-'f ^>»^/^•^^-^-{iDYEnamic 
ET Terminator Sequencing KiHZUMir:h-7:=-^T)l^iZ^'^tzo ■9->7';K^ffl 
^{iMultiScreen HV plate ( ^ 'j 4^°Ttt$li) ^fflv\ ^ --^TttO-r:^^ T;UfI 
t^oT^fo/Co ffli^$tL/c^fDJ^(i4lC<7)Hlr^-eii#L7t:o MegaBAGElOOO Seque 
ncing System (T-^v^ A/n'^ ^ j:->;^t±M)i3 iO^'ABI PRISM 3700 DNA An 
alyser (TT'^-f hVsM' :t v>^-r AX?±^) ^rfflv^ #J1<7)vji T;VtItJ&V\ 
M^t-^Kf:v:'^^^^LfZo MegaBAGElOOO Sequencing SystemTltf? ttTt: 3 3 2, 
5 9 2 eS^iJ ^3700 DNA Analyser-Ct#?> tl/c 13, 461 ^m<7)T- ^ fi. ^f- 
/■?-Enterprise6500 (-^ ^ ^ X A X^U) ^^ML. ^^LfCo 3 4 

6,0 5 3nm^<DT- ^ i±r y A-^^ x<Dm 7 m^mmLfzo 
i^. mmmxm^^^ p c R^y^ -r-7-(7)-K^^3 t-^i-o 

[0 0 7 2] 

±nmMm4xnhtLtz3 4 6, 05 3se?ij<oDNA»f>T-<7)->-^-x>XT-'- 

^ ;^»^ «b A Jtl^.@S^iJcos:|»^<7)^f^^(i UNIX (SMIi) y°y y hy 
itrtfofvio n-;u^phred(The University of Washington), — 

@e^iJO|^^^Gross_Match(The University of Washington) , T -t > y ^) ^Phrap 
(The University of Washington) -C^ro /io r^yy*)(D^W:^htl^:=i>'-T^ 
Vkt-^f^y^fDVa^T^ ^-consed(The University of Washington) ^fflv^TM 
m^fzo ^-T.u-iV-h-^hr^y-r^)^ -e<7)— il(7){^||(iconsedfrc#Jl-r ^ ;^ ^ 
V -f hphredPhrap^flJffli"^ ^ h -C— M LTtf o tzo 
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[0 0 7 3] 

immm e ) S. cerevisiae^y J^i^mmn t (Ditmf'- 9 ^-M'^^ 
S. pastor ianus{i. S. cerevisiaet 'e<7)ifiltfli:<7)g^,^$|j$t:'^^ <!:#x. 
h^X^^^^b "Int. J. Syst Bacteriol., 35. p508-511 (1985)" o ^^X\ (4 
- 2 ) t:1#fb tLfc n;^^ KDNAi^n - ><7)M)^t£*B£^iJ (1 0, 0 4 4 il^gfi 
^ij) cerevisiaeyV Atl:*Se^iJtC?t LT<7)ffi|SH4:^f^T;i^n'i; XA <fc 
|sI14^^*tf ^ <h tlct i9 . ^ia^se^iJtcov^T. S. cerevisiae^V Aia^SE 
^iJ±t:-cOti[PlfIit<7)#^<!:'e<7)I^— tt^^^L. t"'- ^ ^f^^ Lt^Io 
5 KJtaftBe^iJtCov^T^ttD-f'SS. cerevisiae'^^y AJta^BS^iJtOlSI— tt^7ffi|ll 
*IlI2H^-t-o ^'^^^ K<7)il^K^iJ{±. S. cerevisiae^y Ail^Se^iJt 9 6 % 
i i9i^v^|5l-1±^^i-Jl^@e^iJI¥i:l^8 4%m^O|^-i4^^i-jt£^@£^ijlfiC^ 

SiJ$:}x/Co 9 6%ct l9;Sv>|WI-tt^^-rta^ie^iJ{±S. cerevisiaeSJ^S c MO 

m»e£?ij> *^;8 4%frm<7)ra-tt^^i-jtisBe?ij#{iMSry AS5^#Ns cM 

?iJtS. cerevisiae^V Ai£S@fi^iJt(7)Jtfc7"-^^-y^^f^)tL/:: (^ 1 ) o 
^1(±. 3, 6 4 8 3;^^ K^n-><7)jfgSgi£^@e^iJ<!:S. cerevisiae^V Aia 

K<7) 7 :t ^ - Kil. /^■->^iI-?-;h.-r^x<7)S. cerevisiae^ y A:^^Se^!j±-e<7) 

[0 0 7 4] 
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y^^u-yco'^yiju^-tT. S. cerevisiae'J^y AJ^^ge^iJ±^<7)-7 y l^'^^y 
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^n^fz (1213) o tfz. mmmS-CWhtitz^^iy-T- ^ ^i&m^mtS. cerevls 

^ Vm^mf^^^fz (1114) o 

[0 0 7 6] 

5 t: T -fe > r U L Ttzta^Se^iJ 4" <7) O R F (Open Reading Flame) I^l^ ^^f 

^^tL-CV^^S. cerevisiae<00RFOT^ y^Be^iJ^tB|W|ttt^^i-'6^^m: 
«9^fo/io SGDtcffiI^147e)^'^b^ORF;{>^^^i/^i^-^tC{i, O R F <7) r ^ y ^SE^iJ 
^GenBankr-'- ^5'^-;^fi5^<7):J' >/N°^Krr- YWt.i)^hti:Z>7^-9^-::^X-^ 

nr. SWISSPR0T#(7)T^ y^-r'-:5'^-;^tc^tL-C. BLASTS 
^-r-SC-hm: «9^fo/z (^2) o R2(±. cM^V Ait>tI#4£i-^0RF 
(OmMfm^WzKn^B-^ h^. cerevisiaeCOORFiS^T^^J^^-t^r-^^o 

ORF:R. '-J^'U^y^ K-eoOR Fft. ^Slell^^tSt^ ct i) $ tLTtiS. cerevis 
iae<7)0RF^. |W|-14, -i5:S2S.?/itfSi^<7)^tg^^-ro 
[0 0 7 7] 
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[0 0 7 83 

(mtkms) DNA^^ ^UTU4 t P CRUct-^^-fe^^iiiO^^ff 
^«/()^e<7)yv ADNAOpi^tiQIAGEN Genomic Tip 100/G (#10243) *5 J: Lf^'Q 
lAGEN Genomic DNA buffer set (#19060) ^fflv^T, ^ y h Hv^'ftO-r^a. T;l/ 
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frCt^^oTtf o/jo ^ODNA 1 0;u g ^rWinzeler^<7):^?t "Science 281 1194- 
1197, (1998)" Ht^oTDNasel (-T > If h n ^ttlJ) X^mitL. 
h ^ >;^-7ai'^--b' (n<yv:i.tt^) T'lfrt^^^bLT. DNAv^^DTl^ 
^ (Affymetrix Gene Chip Yeast Genome S98 Array) X^^fz 
o r-f-tf-v3 >i3J:J/r ^-r<^)!fJ^<0^taitiAffymetrix1±^ Gene C 

h i pliS^*2^ V ;^ X A ffl V ^ T o o 
S. cerevisiaeS 288 C^i:34/7 0^O-^tL'e';h,75-^t#f^-7°D--7V))!^ 

^^S. cerevisiaeS 2 8 8 C^^^S^i: L/cvi^*-:J-;wJt (Signal log ratio) t 

m 5 ti^i" J: 0 i<zi^vi-)uit<7)m-^^±^ < ^fi:i-'2>®F;f75^^v^ < 'D:/)^<D-^^i$.xm 

^7 O^Y y 2^<D^X% S. cerevisiaeS: 1 0 0 tt^^-f S cMOit 

fKT-<7)<J^;6^VN^ ^J'M X-r'i)7t:*^)t;. 3 4/7 OWY ^ I^^CDS c M«f5i^<7) 
iSC/^'^^^^'ftt- ^ ^ <!: -e -> Vi-)V]t(Dmti)^^ D Tt: t #x. ^ ti. v ;i/Jt^1ii;«>^':*c 
# <^^b-r'?>Mm-e{±^ S cmmWh^£^ S cM^fe#75^^#^S cMBB^O^^^ 

/Co 

Ail^Se^iJ^^t;, >lt1lij7{»^S cM. S^JtffliJ^&^I^S cM<?)ia^BE^iJT'*^-7'^-f -7 
-=Sr2a (XVI-l(L)cer-95894 (ie?ij#-^ : 9) / XVI-l(R)nonSc-106302rv (SC 
?|J#-^: 10), XVI-2(L)cer-859737 (Se^iJ#^ : 11)/ XVI-2(R)nonSc-8645 
95rv {mm^: 12) ) I^ftL, 3 4 / 7 0 ^a^^<^<>-V A D N A ^ D N 
H-t L-rPCRm:oT5i|gL7to J^T. 1 6 #^fe'ft:<7) 2 M0f tiov^TOl^iJ^ 

PCR(i, TAKARA LA Taq™i:i^#c7)^s-y 7T-^fflv^ v^#C0-r T;l/tC 
TAKARA PGR Thermal Cycler SP^fflv^TRS^tf o /Co 
[0 0 7 9] 

miiEitf 2 003-3109830 



2 0 0 3-0 5 7 6 7 7 v I 45/ 

PCROlSm. 3 4/7 0*/^-'b(i. ^i®^tL^S^<7)DNA»fM-75>^'lii|ii^tL 
fj^-hTS^O. 8%T:^rD-y?.«^^i!|-esilS$tL7t75^ PCRODNAKffM-t L 
rm^M^S. cerevisiaeX2 1 8 0 - 1 AO-J^y A DN A ^fflv^/c^t-^HtiD 
NA|lf>T-<7)i^ipS(iE*:)'btt'&75^o7t:o $ e>(C3 4/7 0^;^»-'bliiliS^ ti/cDN A 

fe^^itti, 3 4/7 0l*^^fe'»:>t>-e{ii^^^ < i: ^ 1 3 MB/f?Slg$ n/i (HI 1 

) o 

hiJ-tta^^ 3 4/7 0l*tC{iii'--'^< <h ^ 3 7 tt^J^:JL±<7)^fef*:^^^#^E-r'2> - 
[0 0 8 0] 

(^W!I9) 3 4/7 0»OS S U l3lfE?-Oi:'n-r:>^* 

^iSfe^J6-et#'btL/iJticx-^^->^^fflv^-C. cMS SU litfS^^^ 

^Be^iJi:S. cerevisiaei:(7)1=BPItt5{'^'-?-n-m6 2 . 9%. 8 2. 9%-e. fiS 
1f#J: 0^^«<O#^S cMS SU l«itilfET-^^tf^tJ2. 4 k b <7)BffM-;6^Jf A 

^ tL/:: V 3 y h n - >SSS103_G08 L /lo 

S U 1 jtfri^O^ft^lJ^^I L/io -f^^-^-t LTSacI-nonSc-SSUl_forl (K^iJ 

13). j3J:?/BglII-nonSc-SSUl_rvl460 (BE^iJl=-^ : 1 4) (TJ-^^DN 
A^fflv^/co ^<7)M«J^'^;bii:m:-pT#S cMS SU 1 ilfEd^<7)ia^#-^ i ~ i 
4 6 0 ifm^ $ tL, 1 . 5 k b c7)SacI-BglIIiff>t7!)5t# <b tt/to 
S cMS SU iSfST-llov^-cti. 3 0/7 0»<7)^fe'^DNA^r7=->7'W- 
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^-'J: 46/ 



(D^^^MWLtio -/^-r-^-tctiSacI-ScSSUl.forl (ie?ij#-^ : 15) . iBi 
(y^"BglII-ScSSUl_rvl406 ! 1 6) O-g-^D N A ^fflv^/^o ClcT)^^^ 

^b-eilctoTS cMS SU 1 ilfE^Oil^^^ 1 - 1 4 0 6 ^^^^ifipS 1 . 

4 k bOSacI-BglIIif>T-75^^^#^tt/;o 
±fE<7)J: ^ tiLT#'^>tL7^cS cMS S U 1 i3J:CK#S c M S S U 1 ilf5T-Klf>lt 
TA cloning^ y h (Invitorogen) J: o -y Mlv^#<7)pCR 2. 1-TOPO^^ 
^-l^JfAL. ^Ltih'k^ti -enTGPO/ScSSUl a X CFTOPO/nonSc-SSUl tLfZo t# 

htifzs cMs s u 1 i^xm¥s cms su im^j'(r>m.mmmii. '^yif~<D 

-^'{k "F. Sanger, Science. 214, p 1215, 1981" -(sm^fz (Ell 0) o 
[0 0 8 1 ] 

{.mmm i o ) # s s u i mTi^(^mm 

"Goldstein et al., yeast. 15 1541 (1999)" HlB^<7):^fet3t^v\ m 
nm'&.-^-iJ-^^ti-r^T.^ K(pFA6a (G418r). pAG25 (natl)) ^T-yzTV- 

LT. #NScMSSUl aiST-^ai^tinonSc-SSUl.for (SE^iJ#-^ 117) /no 
nSc-SSUl_rv (@e^!j#-^: 18) ScMSSU 1 jlfS?-Bl^±^l3{±ScSSUl_for ( 

: 1 9) /ScSSUl_rv (BS^iJ#-^ : 2 0) ^fflv^fjo cMS S U 1 
m^^mkmiZlt^h^Z-y'^y^^ KpPGAPAUR (AUR1-C) is ^(^y^-r-v-nonSc- 
SSUl.for+pGAPAUR (M^m^- : 2 1 ) /nonSc-SSUl_rv+AURl-C (K^iJ#-^ : 2 2 
) ^fflv^/co -OJ:^tcLTS cMS SU m^fflDNAKIfM-2ffi«. c 
M S S U m:^ffl D N A if>T- 3 L fCo 

mt/jo Mnm^^M^m^o 7-30347 5-^^$&tcis«$n/c:^-&'e^f^\ 

ji#^^^J<7)fiiJg{i-?-tL-riLkanamycin 3 0 0mg/'L> nourseothricin 5 0m 
g//'L> aureobasidin Img/LtL/io 

^ M-^^ S S U 1 ilfST-T&^^^Si^ ^ ti-r .2, ^ t ^SoutherniPF^/f J: o TltsS L 

fzo t-r. m.^^i^mmimkm^hm^Lfz-^'^^'Di^A^^ scmssui 
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MU'f-mmmmiiz mcoix\ c ms s u i mm^^mmm^zitmndiwcu 

PI^*M(37t:. 8hrs) L. ^tL=Srl. 5%T-ffu-::^r)l^m,^^W}'C- 
S^f^. ^ h ^ >>^-7 T- L/io J':l.T(iAlkphos Direct LabellingR 

eagents (Amarsham) <7)y°u h n-;vtc LfcT^^^oT. S cMS S U 1 
S cSS SU 1 H^^fi^J^yn-y^/N^y'; y-^X (5 5'C> 18hrs) ^ 
-iir. CDP-StarT'v^^-^;u$r^aiL;t:o 

Sc-1 (ScSSUl/Scssul::G418r) 

Sc-2 (Scssul : :G418VScssul : :nat) 

nonSc-1 (nonSc-SSUl/nonSc-SSUl/nonSc-SSUl : : G4 18r) 

nonSc-2 (nonSc-SSUl/nonSc-SSUl : :G418VnonSc-SSUl : :nat) 

nonSc-3 (nonSc-SSUl : :G418VnonSc-SSUl : :nat/nonSc-SSUl : :AUR1-C) 

[0 0 8 2] 

nn^^^mB: 12. 7 5% 

art-^M 2 L 

Svtv#ff ^tJ 9 p p m 

^^ajs 1 5'c-^ 

^n^xm 1 0 g mm^mw / 2Lmn 

^^mm^^mm^z^yy'') >^^L. mmmmt (od6oo) (Ei7-a). 
j^^^ms* (I2i7-b) . Mm^m (iii7-c) o^mmt^m^fzo Mmm<^ 

^1-^:ittcj:oT^fo/t( (It) 02^^itm^ efclTBCO J ii'-;u^#-^)o 

r<7)i§:^, s cMs su immwxiimwtmmm<Dmmm^j&Ax$)-ofz<D 
zt^-h. mmm±^izii^^xTm\^-)i^^mwm<Dm^i-ws cms su i/O^ 
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ttzz<Dt^^ i^scMssui ^mwr-i±i^mmmii «t rfj^^:^mmmm-/}^ 

Co 0 8 3] 

{mmm 12) ^ s s u 1 itf5T-<7)i»^wi§?i 

*W!l9f2«<7)7'^;^^ KTOPO/nonSc-SSUlTi^'b^lJPI^^ (Sacl-Bglll) 
lcj:oT#S cMS SU litfeT-^ft^^tfltJl. 5 k b <7)8ffit ^^U ^ ffi L/Co 
^n^lWj^HflJPI^^ (Sacl-Bglll) ^m.\^tz-fy:^^ KpNI-NUT(C}f AL. 

S c M S S U 1 1t^fi<J%3E|^ ^ 9 -pYI-nonSc-SSUl ^fllS L fjo ^ ^ iS' -pNI- 
Wl\tn%Vk^W^Wm%^mtLh LTURAS. "^mti^-^-ti-t L-Cnours 
eothriciniit'ttaf^T- (natl) i3 J: t/T > V :^ittt]itf5T- (Ampf) =^'^^l? 
v^-So S cMS S U im^filjU^^i^ ^'-pNI-SSUKi. ±iepYI-nonSc-SS 

U1<7)#^S cMS SU 1^^^. 1^2 k b<7)S. cerevisiaefi5^<7)SSUl-R "J. Fer 
ment. Bioeng. , 86. p427, (1998)" -CSm L/j«it-e^ ^ o ZZ.xm^X\^fz 
#SSU 1 «fK^<7)«^fitJ#&iatc{±> -b;i^T>'i/xl^ K-3-4^X'7j^- hr-'l^ 
Kn^^-HfjtfST- (TDH3) (7)-/n^- -is J: c/^ - ^ ^ - ^Srfflv^?^- 

o 

K$E^L7t:o ff:^K$K3^{±#F^¥0 7-3 0 3 4 7 5-^^fKH|Sfc$tL/j:^r*t:-tf 
V\ nourseothricinS 0 m g/L ^^ti-Y P D^^i^^fe-Cii^LfZo 

RT-PCRtCio Ttf o fjo totalRNA<^fflmi;{iRNeasy 
Mini Kit (Qiagen) ^fflv^^ for total RNA isolation from yeast<7)-7:r. r 
;v L T^f o Ttio S c M S S U 1 #MfitJ 7"^ v - {iScSSUl_for331 ( 
ee^iJ*-^ : 2 3 ) /ScSSUl_982rv {mm^ : 24) , #^ScMSSUl #^6^ 
v-H(inonSc-SSUl_for329 (Se^iJS-^ ! 2 5) /'nonSc-SSUl_981rv (K 

^iJH-^: 2 6) . [*igp^r»tcmM6^maaf5^PDA icoJr#M6^-7''^^-7--e 

^^PDAl.forl 2 7) /PDAl_730rv (SB^iJl=-^ : 2 8) ^m^^fz^ 

PCRMJ^^l. 2%T:^ro-y;m^??^i«ir';g^m. J^^v^-^/A-rn-^^ K-^?j^ 
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Jl*> #S cMS SU li^l&iJ^t^^L/Zo 
10 0 8 4] 

^H-J:-^X?^jt 12.8 3% 

*vt#S: 2 L 

X?tv§^^^MJS 1^ 9 p p m 

i§^?ajt 1 2 r-^ 

1 0 gmmmmi^ /2 l^h- 
^MMi i^iwi^n. §&^?i^^^0fat>i3H^>7''; >^^*L. mmmmm (od6 

0 0) (ElS-a) > (I18-b) . (liI8-c) (DUmm 

itim-<fZo S c M S S U 1 i^m^^Tmi^^is^^X 1 

9ppm) {iffi^ (|W112ppm) X^^TM^^mmx^-ofzCDKMLX. ^^S 
cMS SU 1 Aim^-eti.l^Lv^it:^: (|Wl4 5ppm) ;6^'^^n/Co tfz^KDt 

[0 0 8 53 

^) 3 4/7 0»<7)MET 1 4iifST-«7)i^ n-^^^y 
UMI^U 6 T1# ^5 n ;t: it^T-'- ^ - 7> ^ ffl V ^ T . T® - ;^^S#^<7) T x - 
>'^^^^■:^-^f#^S cMMET 1 4jtf5T-^#tfi5'n->^^tf^L. v a y h 
#>^n->co-7;f7 - Ktk^gd^iJ. ;^4S*Be?"J S. cerevisiae h O+i 
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m^it^^ti'eti? 9 . o%> 5 6. o%x\ iiLmm^Jii^^^mm^s cMME 

T 1 4 «iiitfrT-5:-^tf 1^ 1 . 9 k b OBfH-Ti^'Jf A ^fifziy a y V -ffy ^ u-y 
SSS134_021^l5t^#L/Zo 

T 1 4mi^^<D^m^W^Ltzo •7°^^'-r-<5: LT. ^ 3 H^-TSacI-nonSc-MET 
14_f or-21 (Be^iJ#-^ : 2 9) . ax t;«BainHI-nonSc-MET14_rv618 (B£?iJ#-^ I 3 
0) <7)'g-^DNA^fflv^fCo vloa-^^-g-tJ-linc JioT^tO. 6kb<7)#ScMM 
ET 1 4ilf5^-SacI-BainHIifM-7&^1#^tL/io 
[0 0 8 61 
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1 




5 


M13 for 


cig L i>oit/SQ^& iigia 


5 


M13 rv 




7 


SS-rosF 1 




8 


SS-cosR. 1 


ctlatcgaig ataagcggtc aaacatgag 


9 


XVI-1 (L)ccr-95894 


cgcaagctcc gtacgttcaa cattcttatg aacggc 


10 


XVl-1 (R) nonSc-106302rv 


PC7K\Ct\\VQ\ rfyfP'Ptrrtf rtttaorrajia Itrraacr 
6\^aiuaiv^gi v^^igdiLLii ciii^gLaad l&^aeB 


11 


XVI-2(Ucer-859737 


gcgggtattt Igatggtaaa tctacaagcc ctcggc 


12 


XVI-2(R)nonSc-864595rv 


cccagacaca gtttccagta tcatcctcgc agaac 


13 




era CTP t r» a t oror < /• cr/* tacrticr oat crr» f 


14 


Bglll-nonScSSUl rvl460 


agatctcagc ttcagcccaa tccatt 


15 


Sacl-ScSSUl fori 


gagctcatgg tlgccaattg ggtact 


16 


Belll-ScSSUl rvl406 




17 


nonScSSUl^for 


atggtcgcta gttggatgct cactgccaca agggatttca 
accctttcat atcgaatatt ctgtacagct gtttgtcalg 

ottaicTcrcro'CT fpcrcrtaftfp ppltcrar^acrt niictit^crictr* 
glldl^gg^^ lU^gldlliL LtllKaLdKl tllgdCglgC 


18 


nonScSSUl_rv 


tgttaaatat gtactatcga tagccgagtt tgattcctcc 
acactttcga acagtcttct ccgtcccttc ctctgataaa 


19 


ScSSUl.for 


atggttgcca attgggtact tgctcttacg aggcagtllg 
accccttcal gtttatgatg gtcatgggtg tcggcatttc 

a t r CP Ptptt rtfltatfl Pr t r r < t ^a r a ex t r t t era r or t orr» 
aLV/sdaiaiL v«iaidideL>i Li/iL6dCdBi LiiBdL6«'6^ 


20 


ScSSUl rv 


ttatfiTCtaaa cfircfirtaaaat rtaMfirrrera o^Wi^ViMcX 
trp/irfirrtlt raJtlPrifflt a t a r era a arto'trcTfrf 
tttrrpfarr t pa r f r t fra a rorrarttaar t t r err a t r f cr 

iiiVyUB^dV/U iBdl/lvlBdd LB^dLllddL llLB^dlLlB 


21 


nonSfSSin for+nCAPAIIR 


atfffftrffrta Pttppatcrt rartprrara acrpcraMIra 

dLt^lllLdl ^llLBLtdl^ Bl(>al6&666 ICggldlllC 
fltrpaatalf r t p" t araPT t oppcroprtfa rraattrfra 

a i\j ^<i<x I a. i I UlBl a V Gbv/ l o6dB^ lid LLdBl^^l^d 


22 


nonScSSUl rv+AURl-C 


l^ttP^Atat Ptartatrpa tapmraiTt t tcrattrrtrr 
kB I* ciua ^ a i B^di^iaiUBd ldBL>\«BaB^L iBdllLClLL 

aL.ai« 1. i I V^Bd tB^l6ll6dd dBB^6<^^l^^6 dLdBLl'llvl 

CCQtccciir rtrJpafaaa trora/*tptap a crcra 1 r r a era 
l^l^Bl^^^llv/ vlt^iBdlddd I V/B<*^ 11/ I QB d6B<* I LC dB<* 


23 


ScSSUl for33l 


tcgaaagcga acacgacgaa 


24 


ScSSUl 982rv 


cgacagaaat cacggtgaaa a 


25 


nonScSSUl 329 


tgtcacaaaa alttaccacg ac 


26 


nonScSSUl 981 rv 


aagggaaatt accgtaaaga ag 


27 


PDAl fori 


atgt t tgtcg cacctglatc t 


28 


PDAl 730rv 


gattagaggc accatcac 


29 


SacI-nonSc-METI4 for-21 


ctcgagctct cgtgaaattc attgaaacaa atg 


30 


BamHI-nonSc-METU rv618 


ggatccltat aagatttata gatgcttccg 


31 


SacI-ScMETU for 


ctcgagctca gaaaagttgg aatiatttct cca 


32 


BamHI-ScMETU rv 


ggatccaatg tacagtaatc ggtcaaatta 



[0 0 8 7] 

S cMMET 1 4itf5T-t;ov^-r(i. 3 4/7 0 l^cT^^-fe^D N A ^ x > 7V 

"^(D^M^m^LtZo y^-r-T-lCfiSacI-ScMETM.for (Se?iJ#-^ : 3 1 ) . :J3 
J: t/BamHI-ScMET14_rv (Be^iJ#-^ : 3 2) O^^DN A ^rfflv^fCo Z<r>m.^^ 
t>^\Zi,'oXm 0 . 6 k b <7) S c MME T 1 4 ilf5^<7)Jt£^l:-^ 1 ~ 6 0 9 
ipS ^ It 0 . 6 k b OSacI-BamHI»fn-7&^1# tt/io 
±lBOJ: 9 KLxnhfLtzS cMMET 1 4i3J;?/#^S cMMET 1 4itf5T- 
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2 0 0 3 -0 5 7 6 7 7 ^- v : 52/ 

if>1'^^ TA cloning^ y h (Invitorogen) J: o y Mlv^#<7)pCR 2. 1-TOPO 
^^^-iz }f A L . C tL ^ tL-e'nT0P0/ScMET14 io J: tTTOPO/nonSc-METH t L 

t# tL/j S c MM E T 1 4isXm¥S c MM E T 1 4 afeT-c^ta*@£?!l fi. -9- 
>-ff~-(r>:fjm "Science, 214, pl215 (1981)" xm-<fz (EI 1 1 ) o 
[0 0 8 83 

mmmi 5) s cmmet 1 4mf&m^m.mz:ioif^^MET 1 4iifSi^coit 
mmm 1 4fE«c<^s cmmet 1 4iixm^s cmmet 1 4<Dm^mB^^ 

#tr*ij 0 . 6 k b OlffM- =^«fi£6t>l§S^i^ ^ -pUP3GLP(#§g 2000-3165 
5 9)<7)t;1'^^ n-j:i>^'--<f ^ h t;}f AL, ^MET 1 4 jlfST:^^^^' -t T 
;VT-*ii K- 3 -^^xyj:.- h-r'i^ Kn^'-f--tfjfifKi^(7) ^^'n^- rJ' - jo J: - 
X-^m ^ tL ^ J: ^ ^ . It^e^^^^ 9 -pUP3ScMET14. pUP3nonSc-M 

Eiu^mmLfzo mmm 1 2 fem<7) s c m s s u 1 mm^m.^^ ^ -pn 

I-SSUl-e±Mlf-;l-^«KN 0 0 9 FWi:MmmL. S cMS S U U«^&t)#& 
5l»FOY 2 2 7»^j«L;t:o >r<7)FOY 2 2 7 1*^±i^<7)pUP3ScMET14, pUP 
3nonSc-MET14-eff^^^ife L. S c M S S U 1 jstt-i* S c MME T 

1 4 itf5i=-1t^6tH&?l^F OY306^*, #ScMMET14 Mi^^mmm^^ 
»F0Y3 0 7^^{^$^Lfjo 
[0 0 8 93 

mmm i dxn^nfzs cms sv i mmm^mmF oy227^. scms 
s u 1 mmmm^mzisif^ s c mme t 1 4 «frTis^a^i&iji*F o y 3 o e 
1*. # s c mme T 1 4 miii^m^^§tm.WF oys OlWisX u^^^kn 0 0 
9 F^^fflv^Ttin^^j^^rmro^f^-etf oT^co 

^vtJ^^:^?^S 12. 8 4% 

1 . 5 L 

*H-v##^^a^JS It 9 p p m 

IKI^rajg 2 5 r— ^ 
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0 0). j^^>^m»», m^mm(7y^mmt'i:m^fzo m^i^mm. j^^^mm 

mW (KN0 0 9 F) >0^7^t-M^m^^fi£L^v^ (#§^*^TB^t^i3V^-C0. 3 2 
ppm) (7)tC*tL. S cMS SU 11t^e<;l&mi*F0Y2 2 7;^T-{iM75'43^^ 
MTj^^^i^P (|B]3. 4 ppm) LXiS^^ Zti^z'^^ZS cMMET I 4 ^mm^lZ 

^m^-^fzWFOY 3 0 ewc^ii. m=fmmi^mi^hn (me. 4ppm) #s 

cMMETl 4«^fim^ft-e{il^Lv^Ji;^ (Isl 1 6 . 6 p p m) ^m^bhtifz 

o 

[0 0 9 03 
[0 0 9 13 

^ (r>u^ ^ ffl v> r p^p g ^ ffi]± $ -e/; T 3 - mm., m («p^ 

imm} 

SEQUENCE LISTING 
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<110> "^yv 

<130> S07J1000 



<160> 32 



<2iq> 1 

<211> 1377 

<212> DNA 

<213> Saccharomyces sp. 



<400> 1 






atggtcgcta 


gttggatgct 


cactgccaca 


gttatggggg 


tcggtatttc 


atcgaatatt 


ctgagsatat 


sctcstacat 


catgt ttgcc 


gcgctgcagc 


ttttgcacat 


ggtcatctat 


aatgaatatt 


tcagaagtct 


gaagtacaat 


gtaacaatca 


taaatttttt 


gggggcgctg 


aatgccaagc 


acttgatcat 


ttttgtttac 


ttagtaaccg 


cttgggggat 


ttcattcctc 


gttggaaatc 


actcttcata 


cagttcacga 


ttgctagata 


tcattccgct 


ggtcgttgtc 


aaaatattcg 


gtaccacttt 


tgataggaat 


ctggtttggc 


tacacgctct 


tatatttgtc 


ctttacatca 


ataagatacc 


accaatgacg 


ccattgggcc 


aaggaagttt 


tggtattttg 


gaaaaatact 


acccaaggga 


aaacatcacc 


ccgtggtgtt 


tcaaggttct 


gggcatgaca 


ttctttacgg 


taatttccct 


tatttcgatt 



agggatttca 


accctttcat gtttgtcatg 


60 


ctgtacagct 


tcccgtatcc ggcgaggtgg 


120 


attacatgtt 


tgattttcat ctctgtacag 


180 


atcaaagaaa 


aaagctttag agattacttc 


240 


ttattttggg 


gtacttatcc catgggatta 


300 


tcacaaaaat 


ttaccacgac aagccctgcg 


360 


gtcctgtggt 


ggtatgacct cgcggtttgt 


420 


atctggcaaa 


agtactactt cgtggacggg 


480 


atggcttccg 


accacatgaa aagcgtactg 


540 


gcttcgagcg 


gtgggacatt tacaatgtca 


600 


attcaattgc 


taacactggt catctgtgcc 


660 


tttattctga 


ttacaatata cttctggaat 


720 


caggtattta 


cgttgttctt ggtattgggg 


780 


ttgcttactg 


acaatataag aaagtatgta 


840 


atggaacaag 


aaatactaac cattatggtt 


900 


tttgctttgg 


cattaatcgc tatgggttac 


960 


ttatcatact 


acaatgaaag agttgttgac 


1020 
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aatgaaacag gcaaagtgaa aaggatctac actttccata aaggtttctg ggggatgact 1080 

ttcccgatgg gtaccatgtc tttgggaaac gaggagctgt atctgcaata caaccagtat 1140 

gttcccttat atgcattcag agtcatagct accatatatg gtggtatttg tgtttgctgg 1200 

tcaatcttat gcctctcgtg cacgttgtat ggttacctga aaacgattct ccatgctgcc 1260 

cgtaaacctt cgtttttatc agaggaaggg acggagaaga ctgtcaattc tcctttcaac 1320 

agcatcgaaa gtgtggagga atcaaactcg gctatcgata gtacatattt aacataa 1377 

<210> 2 
<211> 609 
<212> DNA 

<213> Saccharomyces sp. 
<400> 2 

atggctacta atatcacttg gcatccaaat cttacctacg acgaacgtaa ggaattaaga 60 

aagcaagacg gctgtaccgt ttggttgacc ggtctaagtg cgtcaggaaa aagtacaata 120 

gcttgtgcac tggaacaatt actgcttcaa aaaaacttat ctgcttatag gttagatggt 180 

gataacattc gttttggttt gaataaggat ttgggcttct cagaaaagga cagaaatgaa 240 

aacattcgta gaattagtga agtatccaag ctattcgctg attcgtgtgc tgtatccatc 300 

acttcattta tttccccata cagagtcgat agagacagag cccgtgattt acataaggaa 360 

gcaggcttga agttcattga aatttttgtt gatgttccat tagaagtcgc tgagcaaaga 420 

gaccctaagg gtttgtataa gaaagccaga gaaggtgtga ttaaagagtt cactggtatt 480 

tcagctcctt acgaagctcc aaaggcccca gagttgcatt taagaactga ccaaaagact 540 

gttgaagaat gtgctgctat catttatgag tacctggtca atgagaagat tatccggaag 600 

catctataa 609 

<210> 3 

<211> 458 

<212> PRT 

<213> Saccharomyces sp. 
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<400> 3 

Met Val Ala Ser Trp Met Leu Thr Ala Thr Arg Asp Phe Asn Pro 

5 10 15 

Phe Met Phe Val Met Val Met Gly Val Gly He Ser Ser Asn He 
20 25 30 

Leu Tyr Ser Phe Pro Tyr Pro Ala Arg Trp Leu Arg He Cys Ser 
35 40 45 

Tyr He Met Phe Ala He Thr Cys Leu He Phe He Ser Val Gin 
50 55 60 

Ala Leu Gin Leu Leu His Met Val He Tyr He Lys Glu Lys Ser 
65 70 75 

Phe Arg Asp Tyr Phe Asn Glu Tyr Phe Arg Ser Leu Lys Tyr Asn 
80 85 90 

Leu Phe Trp Gly Thr Tyr Pro Met Gly Leu Val Thr He He Asn 
95 100 105 

Phe Leu Gly Ala Leu Ser Gin Lys Phe Thr Thr Thr Ser Pro Ala 
110 115 120 

Asn Ala Lys His Leu He He Phe Val Tyr Val Leu Trp Trp Tyr 
125 130 135 

Asp Leu Ala Val Cys Leu Val Thr Ala Trp Gly He Ser Phe Leu 
140 145 150 

He Trp Gin Lys Tyr Tyr Phe Val Asp Gly Val Gly Asn His Ser 
155 160 165 

Ser Tyr Ser Ser Arg Met Ala Ser Asp His Met Lys Ser Val Leu 
170 175 180 

Leu Leu Asp He He Pro Leu Val Val Val Ala Ser Ser Gly Gly 
185 190 195 

Thr Phe Thr Met Ser Lys He Phe Gly Thr Thr Phe Asp Arg Asn 
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lie Gin Leu 
Ala Leu lie 
Leu Tyr He 
Phe Leu Val 
Leu Leu Thr 
Arg Glu Asn 
Pro Trp Cys 
lie Ala Met 
Leu Ser Tyr 
Val Lys Arg 
Phe Pro Met 
Gin Tyr Asn 
Thr He Tyr 
Ser Cys Thr 



200 
Leu Thr Leu 

215 
Phe Val Phe 

230 
Asn Lys He 

245 
Leu Gly Pro 

260 
Asp Asn He 

275 
He Thr Met 

290 
Phe Lys Val 

305 
Gly Tyr Phe 

320 
Tyr Asn Glu 

335 
He Tyr Thr 

350 
Gly Thr Met 

365 
Gin Tyr Val 

380 
Gly Gly He 

395 
Leu Tyr Gly 

410 



Val He Cys 
He Leu He 
Pro Pro Met 
Leu Gly Gin 
Arg Lys Tyr 
Glu Gin Glu 
Leu Gly Met 
Phe Thr Val 
Arg Val Val 
Phe His Lys 
Ser Leu Gly 
Pro Leu Tyr 
Cys Val Cys 
Tyr Leu Lys 



205 

Ala Leu Val 
220 

Thr He Tyr 
235 

Thr Gin Val 

250 

Gly Ser Phe 
265 

Val Glu Lys 

280 

He Leu Thr 
295 

Thr Phe Ala 

310 

He Ser Leu 
325 

Asp Asn Glu 

340 

Gly Phe Trp 
355 

Asn Glu Glu 

370 

Ala Phe Arg 
385 

Trp Ser He 

400 

Thr He Leu 
415 



210 

Trp Leu His 
225 

Phe Trp Asn 
240 

Phe Thr Leu 

255 

Gly He Leu 
270 

Tyr Tyr Pro 
285 

He Met Val 
300 

Leu Ala Leu 
315 

He Ser He 
330 

Thr Gly Lys 
345 

Gly Met Thr 
360 

Leu Tyr Leu 
375 

Val He Ala 
390 

Leu Cys Leu 
405 

His Ala Ala 
420 
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Arg Lys Pro Ser Phe Leu Ser Glu Glu Gly Thr Glu Lys Thr Val 
425 430 435 

Asn Ser Pro Phe Asn Ser He Glu Ser Val Glu Glu Ser Asn Ser 
440 445 450 

Ala He Asp Ser Thr Tyr Leu Thr 
455 458 

4 

202 
PRT 

Saccharomyces sp. 
<400> 4 

Met Ala Thr Asn He Thr Trp His Pro Asn Leu Thr Tyr Asp Glu 

5 10 15 

Arg Lys Glu Leu Arg Lys Gin Asp Gly Cys Thr Val Trp Leu Thr 

20 25 30 

Gly Leu Ser Ala Ser Gly Lys Ser Thr He Ala Cys Ala Leu Glu 

35 40 45 

Gin Leu Leu Leu Gin Lys Asn Leu Ser Ala Tyr Arg Leu Asp Gly 

50 55 60 

Asp Asn He Arg Phe Gly Leu Asn Lys Asp Leu Gly Phe Ser Glu 

65 70 75 

Lys Asp Arg Asn Glu Asn He Arg Arg He Ser Glu Val Ser Lys 

80 85 90 

Leu Phe Ala Asp Ser Cys Ala Val Ser He Thr Ser Phe He Ser 

95 100 105 

Pro Tyr Arg Val Asp Arg Asp Arg Ala Arg Asp Leu His Lys Glu 
110 115 120 



<210> 
<211> 
<212> 
<213> 
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Ala Gly Leu Lys Phe He Glu He Phe Val Asp Val Pro Leu Glu 

125 130 135 

Val Ala Glu Gin Arg Asp Pro Lys Gly Leu Tyr Lys Lys Ala Arg 

140 145 150 

Glu Gly Val He Lys Glu Phe Thr Gly He Ser Ala Pro Tyr Glu 

155 160 165 

Ala Pro Lys Ala Pro Glu Leu His Leu Arg Thr Asp Gin Lys Thr 

170 175 180 

Val Glu Glu Cys Ala Ala He He Tyr Glu Tyr Leu Val Asn Glu 

185 190 195 

Lys He He Arg Lys His Leu 

200 

<210> 5 
<211> 15 

<212> Artificial sequence 
<213> M13_for 

<400> 5 

agtcacgacg ttgta 15 

<210> 6 

<211> 17 

<212> Artificial sequence 

<213> M13_rv 

<400> 6 

caggaaacag ctatgac 17 
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<210> 7 
<211> 22 

<212> Artificial sequence 
<213> SS-cosF. 1 

<400> 7 

aggcgtatca cgaggccctt tc 22 

<210> 8 

<211> 29 

<212> Artificial sequence 

<213> SS-cosR. 1 

<400> 8 

cttatcgatg ataagcggtc aaacatgag 29 

<210> 9 

<211> 36 

<212> Artificial sequence 

<213> XVI-l(L)cer-95894 

<400> 9 

cgcaagctcc gtacgttcaa cattcttatg aacggc 36 

<210> 10 

<211> 36 

<212> Artificial sequence 

<213> XVI-1 (R) nonSc-106302rv 
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<400> 10 

gcatcatcgt cgtgatcctt ctttggcaaa tgcagg 

<210> 11 

<211> 36 

<212> Artificial sequence 

<213> XVI-2(L)cer-859737 

<400> 11 

gcgggtattt tgatggtaaa tctacaagcc ctcggc 36 

<210> 12 

<211> 35 

<212> Artificial sequence 

<213> XVI-2(R)nonSc-864595rv 

<400> 12 

cccagacaca gtttccagta tcatcctcgc agaac 35 

<210> 13 

<211> 26 

<212> Artificial sequence 

<213> SacI-nonScSSUl_forl 

<400> 13 

gagctcatgg tcgctagttg gatgct 26 

<210> 14 
<211> 26 



61/ 



36 
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Bgl II-nonScSSUl_rvl460 



^-v: 62/ 



<400> 14 

agatctcagc ttcagcccaa tccatt 26 

<210> 15 

<211> 26 

<212> Artificial sequence 

<213> SacI-ScSSUl_forl 

<400> 15 

gagctcatgg ttgccaattg ggtact 26 

<210> 16 

<211> 26 

<212> Artificial sequence 

<213> BglII-ScSSUl_rvl406 

<400> 16 

agatctctcc tacatgaaat gcttgc 26 

<210> 17 

<211> 120 

<212> Artificial sequence 

<213> nonScSSUl.for 

<400> 17 

atggtcgcta gttggatgct cactgccaca agggatttca accctttcat atcgaatatt 60 
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ctgtacagct gtttgtcatg gttatggggg tcggtatttc ccttgacagt cttgacgtgc 120 



<210> 18 

<211> 120 

<212> Artificial sequence 

<213> nonScSSUl.rv 

<400> 18 

tgttaaatat gtactatcga tagccgagtt tgattcctcc acactttcga acagtcttct 60 
ccgtcccttc ctctgataaa tgctgttgaa aggagaattg cgcacttaac ttcgcatctg 120 

<210> 19 

<211> 120 

<212> Artificial sequence 

<213> ScSSUl.for 

<400> 19 

atggttgcca attgggtact tgctcttacg aggcagtttg accccttcat gtttatgatg 60 
gtcatgggtg tcggcatttc atcgaatatt ctatatagct ccttgacagt cttgacgtgc 120 

<210> 20 

<211> 120 

<212> Artificial sequence 

<213> ScSSUl.rv 

<400> 20 

ttatgctaaa cgcgtaaaat ctagagccga gtttgattct tccacgcttt caatgctgtt 60 
atacggagaa actgtcgtct tttccgtacc tgactctgaa cgcacttaac ttcgcatctg 120 



aiiiE#2 003-3109830 



# M 2003-057677 



^-v: 64/ 



<210> 21 

<211> 120 

<212> Artificial sequence 

<213> nonScSSUl_for+pGAPAUR 

<400> 21 

atggtcgcta gttggatgct cactgccaca agggatttca accctttcat gtttgtcatg 60 
gttatggggg tcggtatttc atcgaatatt ctgtacagct ccggagctta ccagttctca 120 

<210> 22 

<211> 120 

<212> Artificial sequence 

<213> nonScSSUl_rv+AURl-C 

<400> 22 

tgttaaatat gtactatcga tagccgagtt tgattcctcc acactttcga tgctgttgaa 60 
aggagaattg acagtcttct ccgtcccttc ctctgataaa tcgactctag aggatccaga 120 

<210> 23 

<211> 20 

<212> Artificial sequence 

<213> ScSSUl_for331 

<400> 23 

tcgaaagcga acacgacgaa 20 

<210> 24 
<211> 21 

<212> Artificial sequence 

aiiiE#2 003-3109830 
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<213> ScSSUl_982rv 
<400> 24 

cgacagaaat cacggtgaaa a 

<210> 25 

<211> 22 

<212> Artificial sequence 

<213> nonScSSUl_329 

<400> 25 

tgtcacaaaa atttaccacg ac 

<210> 26 

<211> 22 

<212> Artificial sequence 

<213> nonScSSUl_981rv 

<400> 26 

aagggaaatt accgtaaaga ag 

<210> 27 

<211> 21 

<212> Artificial sequence 

<213> PDAl_forl 

<400> 27 

atgtttgtcg cacctgtatc t 



22 



22 



21 
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<210> 28 

<211> 18 

<212> Artificial sequence 

<213> PDAl_730rv 

<400> 28 

gattagaggc accatcac 18 

<210> 29 

<211> 33 

<212> Artificial sequence 

<213> SacI-nonSc-MET14_for-21 

<400> 29 

ctcgagctct cgtgaaattc attgaaacaa atg 33 

<210> 30 

<211> 30 

<212> Artificial sequence 

<213> BamHI-nonSc-MET14_rv618 

<400> 30 

ggatccttat aagatttata gatgcttccg 30 

<210> 31 
<211> 33 

<212> Artificial sequence 
<213> SacI-ScMET14_for 

mSEilf 2003-3109830 



1 
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<400> 31 

ctcgagctca gaaaagttgg aattatttct cca 

<210> 32 

<211> 30 

<212> Artificial sequence 

<213> BamHI-ScMET14_rv 

<400> 32 

ggatccaatg tacagtaatc ggtcaaatta 



33 



30 



i-^S. cerevisiae(7)^'fe#:#-^^^i-o # S c S^fe^^^l-H-e. ||<7)^t) 
mLU'^li^<DmMX-mmLX\^^^Zt ^7^LX\^^^o Mx.{inonScII-nonScIV 
ltm<7)m ^ « LU^ (300kb) -enonScII <hnonScm^iilt L-CV>^ Zt^TjkLX 

lm2] 3 4/7 0*<7)^V ADNAct ^mnLfz3 6 4 S^SOnX ^ KcoM 
^il^Se^iJiiS. cerewisiaeVy J^iM.mmnt (Dm— ^'^^'tTj^irmx^^o W. 
mas. cerevisiaetOffilWI'tt^^L. fllx.(^M#8 4(i8 2%J: <. 8 

[0 3] 3 >^ ^ K\ a y V:ffy^^->(DS. cerevisiae^y Ata*@B?iJ-\ 
<7)-7y If >^*M?:^i-|lI-eab'g)o ®. (D. (Dfi-g-tL-rtL. S. cerevisiaeXV I 

> D - s c mmmmmm^(D b y vify^u-y ^t^-To 
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[1114 ] 3 >x 'f ^*<7)S. cerevisiae^V AJta^e£^iJ^<^'^ > yM^Tj^ir 
HIT'^^o ®{iS. cerevisiaeXV I #^fe#<7)^^|l|^^-to ©tiXV I #^ 

-fe^OS 5 7 ~ 8 8 6 k bf|5^^?£^ L7t:lll-e^)^o CD(iX V I 

drills ^^i-fciSII-C^^o (Dfinx^ Ki5'n->(7)-7 5}-»7- KII. 

^ o 

[HIS] 3 4/7 OltO^y ^nrV^tl^N^-T'; ^-^ 

, ■/n-:7'<7))^Jg=SrS. cerevisiaeS 2 8 8 C^i:Jt^L/::'>ir-:h;i'Jt(Signal 1 
og ratio) ^^1 6 S^-fe#:±cO - rtlov^T^^iJ ^■^fclS:f:^^-ro ^fR 

[me] DNA-r-r ^nri^-r ^: p cR^zx^m^^Wz^^hm^^ti^ 34/ 
mmn'tfi'^na) mmmmm (odgoo). b) ^m^^^^^m (w/wro) 

X c) M^Mm (p pm)^^LTV^^o 

[1118] s su imm'f'M^m.w^m^^fz\f-)i^um.mm.i<zisi>ir;h§tmMm<7) 
. mmit^ti^tia) mmmmm (odgoo) . b) 9\-mj^^:^mm (w/ 

w%), c) ^^mm (p pm)^^LTv^^o 

(09] MET 1 4mm^m^mw^m^^fz^~ )i'U,mmmi^zisif;b^mm^ 

m) ^^tTV>-?>o 

[mi 0] mmtfz^ssu immmmi-<7)ikmm^}^7jk'rmx^^o 
[mil] m^Lfz^MET 1 4mMmm^<7)^mnm^7r.-rmx^^o 
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[mi] 

Scl 
Sell 

ScIII 
ScIV 
ScV 
ScVI 
ScVII 
ScVIII 



mm 



Sc scix 

ScXI 
ScXII 
ScXIII 
ScXIV 
ScXV 



Okb 5Q0kh lOOOkb 



300kb 



nonScI 
nonScII - nonScIV 
nonScIV- nonSc-II 

nonScV 
nonScVI 



nonScVIII.nonScXV= 

133kb 



nonScIX 



470kb 



= nonScX" 
=3 nonScXI" 

nonScXII= 

nonScXIV = 
nonScXV - nonScVIII= 



370kb 



Okb SOOkb lOOOkb 



Sc^/nonScM^^ 



nonScIII-ScIII 



200kb- 



nonScV- ScV 



450kb 



ScXI-nonScXI- 



nonScXIIl-ScXIII" 



330kb 



880kb 



ScVII -nonScVII' 



200kb 



ScXV-nonScXV= 



980kb 



ScVIU-nonScVIII=o= 



44Skb 



ScXVI-nonScXVI- ScXVI>= 



860kb 925kb 



ScX -nonScX= 



ScX-nonScX= 



710kb 



45Qkb 



ScXVI- nonScXVI-ScXVI= 



96kb 925kb 
Okb SOOkb lOObkb 
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2/ 



[112] 



3000 



2500 



^ 2000 

iii 1000 

K 

n 

500 



I— I 1 .— ■ I FkI 



70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 
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[1113] 

cm® ® (D ® ® 
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4] 



Oir.XVlE 



8S7MI> tt€kh 




100 

90 

80 



-~ 70 

I 

- 4 60 
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150 



♦ 


Sc-1 






Sc-2 






nonSc- 
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51 
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120 
125 
130 
135 



alggt tgcca 
gt t latgalg 
Icccatatcc 
alcact tgcc 
gatlgtcial 
tcagaaatat 
gtlacaatta 
gagccccact 
ggtalgatct 
atclggcatg 
taatatcaaa 
tcattccgcl 
gaaatattct 
catatgtgcc 
ttgcgatata 
caggl t ttca 
tggagtctla 
acccaacaga 
ccatggtgit 
tatgggctal 
acaataaaaa 
accttccaca 
ttlaggaaac 
atgcatttag 
Icaat tctat 
gcalgctgcc 
cgacagt t tc 
gctctagat t 



at iggglact 
gtcatgggtg 
tgcaaggtgg 
ilattllcat 
al taaggaga 
gaagcacagt 
taaalUctt 
aattccagaa 
cgcagtctgi 
actatlaclc 
atggcatccg 
ggttgtcgtc 
tccatgcgtt 
ttaacgtggc 
ct ictggagt 
ccttattccl 
ttRcUacag 
taacaltaca 
tcaaaattct 
1 1 1 1 tcaccg 
agagattgaa 
aaggtttt tg 
gaagagttat 
agtcctagga 
gcctntatg 
cgtaaatct't 
tccglataac 
t tacgcgl 1 1 



tgctcttacg 
tcggcatltc 
ctaagaatat 
igctgtgcag 
aaagct tcag 
tUttttggg 
aggagcaclc 
alttgatgat 
ctagtaalag 
Ittggaaggg 
aaaacatgaa 
gcttcaaglt 
taatagaaat 
tgcatgccat 
cittatalta 
gcttttgggc 
ataatataaa 
agagaacaag 
aggcatgglt 
tgaUlctgt 
aacgagacag 
ggggatgact 
atgtgcagta 
accatatacg 
cacattgcat 
cattattttc 
agcat tgaaa 
agca taa 



aggcagi ttg 
atcgaatatt 
gctcctacat 
gcactacaaa 
agaatalttl 
glacttatcc 
(cgaaagcga 
attlgtttac 
cgtggggtat 
aUgggaatc 
aaglgtaltg 
gtggaacatl 
attcaactga 
tatcttcgtc 
ataagatacc 
ccgatgggcc 
aaaatalgcg 
agatat Igac 
tctgctatgg 
cgUtcaatc 
gaaaagtgaa 
ttcccgatgg 
taaccagtac 
gcggtgtttg 
gagtattcta 
agagt caggl 
gcgtggaaga 



acccctlcat 
ctatalagct 
catgt itgct 
tattacattt 
aatgacttti 
catggggtta 
acacgacgaa 
gtcttgtggt 
ctcgtUctc 
alccl Icata 
ctaclggata 
cacaalgtca 
taacgllggi 
t tcatactga 
accaalgaca 
aaggaagt ty 
ggcaaatalt 
taltgcagtt 
cattgctcgc 
ctgtcgtact 
gagagl 1 tat 
gtactatgtc 
gttcccttat 
cgtttgttgg 
aaaagatgct 
acggaaaaga 
atcaaac teg 
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atggtcgcla 
gtttgtcalg 
tcccgtatcc 
attacatgtt 
ggtcatctal 
tcagaagtc 1 
gtaacaatca 
aagccclgcg 
ggtatgacct 
atctggcaaa 
cagttcacga 
tcattccgcl 
aaaatattcg 
catctglgcc 
ttacaalala 
caggtattta 
tggtaltttg 
acccaaggga 
ccgtggtgtt 
tatgggttac 
acaatgaaag 
actttccala 
1 1 Igggaaac 
atgcattcag 
tcaatcttat 
ccatgctgcc 
c tglcaat 1c 
gc tatcgala 



gttggatgct 
gttatggggg 
ggcgaggtgg 
tgattttcat 
atcaaagaaa 
gaagtacaat 
taaalttttl 
aatgccaagc 
cgcggtttgt 
agtactactt 
atggct tccg 
ggtcgttgtc 
gtaccact tt 
ctggtttggc 
cttctggaat 
cgttgttctt 
t tgctlaclg 
aaacatcacc 
tcaaggttct 
ttctttacgg 
agttgltgac 
aaggtttctg 
gaggagctgt 
agicatagcl 
gcctctcgtg 
cgiaaacctt 
tcct t tcaac 
gtacatat 1 1 



cactgccaca 
tcggtat Itc 
ctgaggatat 
ctctgtacag 
aaagctt tag 
ttattttggg 
gggggcgctg 
act tgatcat 
ttagtaaccg 
cgtggacggg 
accacatgaa 
gcttcgagcg 
tgataggaat 
tacacgctct 
ctt tacatca 
ggtattgggg 
acaatalaag 
atggaacaag 
gggcatgaca 
taatttccct 
aatgaaacag 
ggggatgact 
aictgcaata 
accatatatg 
cacgttgtat 
cgtltttatc 
agcalcgaaa 
aacaUa 



agggal itca 
atcgaatatt 
gctcgtacat 
gcgctgcagc 
agattacttc 
glact tatcc 
Icacaaaaat 
ttttgtltac 
ct tgggggal 
gt tggaaatc 
aagcgtactg 
gtgggacatt 
at tcaattgc 
tatatttgtc 
ataagatacc 
ccattgggcc 
aaaglatgta 
aaatactaac 
ttlgctttgg 
tatttcgati 
gcaaagtgaa 
ttcccgatgg 
caaccagtat 
gtggtatttg 
ggttacctga 
agaggaaggg 
gtgtggagga 



accc 1 1 teat 
ctgtacagct 
catgtttgcc 
t tttgcacat 
aatgaatatt 
catgggatta 
i taccacgac 
gtcctgtggt 
t tcattcclc 
actct tcata 
ttgctagata 
tacaatgtca 
taacactggt 
tttattctga 
accaatgacg 
aaggaagt tt 
gaaaaatact 
cattatggt t 
cattaatcgc 
t tatcatact 
aaggatctac 
gtaccatgtc 
gttcccttat 
tgtttgctgg 
aaacgattct 
acggagaaga 
a tcaaac teg 
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ScMETM 

i atggclacta atattacttg gcatccaaat ctlacttacg acgaacgcaa 

51 ggcattgaga aaacaggacg gttgtactat tlggttaaca gglctaagtg 

101 cgtcaggtaa aagtacaalc gcctglgcgc tagaacagtt aclgctccaa 

151 aaaaacttgt ctgcatatag atlggatggt gacaacaltc gltttggatt 

201 gaacaaggat ttgggtttcl cagaaaagga cagaaatgaa aacattcgla 

251 gaatlagcga agtltclaag ctatttgctg altcatgtgc latttcaatc 

301 acctcatlta Iclctccata cagagttgac agagatagag clcglgaact 

351 acalaaggag gctggtttga agttcattga aatatltgtt gatgttccat 

401 tagaagtcgc tgagcaaagg gaccctaagg glttaUcaa gaaagctagg 

451 gagggtgtaa tcaaggagtt tacaggtatt Ictgccccat atgaagcgcc 

501 aaaagctcca gagctacalt tgagaaccga ccagaagacg gttgaagaat 

551 gtgctaccat latttatgag tacttaatca gtgaaaaaat catccgtaag 

601 catttgtaa 

nonScMET14 

i atggctacta atatcacttg gcatccaaat ctlacctacg acgaacgtaa 

51 ggaattaaga aagcaagacg gctgtaccgt ttggttgacc gglctaagtg 

101 cglcaggaaa aagtacaata gcttgtgcac tggaacaatt actgcttcaa 

151 aaaaacttat ctgcttatag gttagatggt gataacattc gttttggttt 

201 gaataaggat ttgggcttct cagaaaagga cagaaatgaa aacattcgta 

251 gaattagtga agtatccaag ctattcgctg attcgtgtgc tgtatccatc 

301 act teat tta tttccccata cagagtcgat agagacagag cccgtgattt 

351 acataaggaa gcaggcttga agttcattga aatttttgtt gatgttccat 

401 tagaagtcgc tgagcaaaga gaccctaagg gttlgtataa gaaagccaga 

451 gaaggtgtga ttaaagagtt cactggtalt tcagctcctt acgaagctcc 

501 aaaggcccca gagttgcatt taagaactga ccaaaagact gttgaagaat 

. 551 gtgctgctat catttatgag tacctggtca atgagaagat tatccggaag 

601 catctataa 
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